INTRODUCTION
Early in April 195>6 a check for radioactive rocks in the sedimentary rock collection of the Departamento Nacional da Produc^ao Mineral in Rio de Janeiro, Brazil, revealed some pieces of radioactive coal. Chemical analysis of the most radioactive pieces of coal from Nova Toquio (formerly Arthur Bernardes) in northeast Parana (pi. I) indicated the presence of 0.03 percent uranium oxide.
Immediately thereafter, arrangements were made wi£h certain government agencies of the States of Rio Grande do Sul and Parana and with the DNPM organization in Santa Catarina to begin radioactivity investigations of the coal fields of those states. Complete cooperation was offered by all agencies consulted; the governments of the states greatly facilitated the investigations.
The highest grade of uranium-bearing coal was detected in northeast Parana^ therefore, the field work was concentrated in that region. Haynes f and Pierson (195>7) have reported on the results of investigations in Parana.
The field work in Santa Catarina and Rio Grande do Sul was conducted during parts of May, June and July 1956. In mid-August the investigations were extended to the State of Sao Paulo.
These examinations of Brazilian coals were made by geologists of the official Brazil-United States group evaluating the uranium resources of Brazil. In Sife Paulo the investigations were carried out by Charles T. Pierson, Evaristo Ribeiro, Filho, and Henry Mauj in Santa Catarina, by Charles T» Pierson and Antonio C. Seara; and in Rio Grande do Sul, by In southern Brazil coal is found in the Tubarao series of Pennsylvanian age (table 1) , which is part of the Gondwanian sedimentary sequence that constitutes White's ttSanta Catarina System" (195>8) . This series is exposed almost continuously from just north of the MLnas Gerais-^Sao Paulo border to the southern boundary of the State of Rio Grande do Sul (pi, I).
/^ Tubarao series
The Tubarao series of the Parana basin or geosyncline, which includes most of the area of the States of Sab Paulo, Parana^ Santa Catarina and Rio Grande do Sul, is comprised of a lower glacial sequence, the Itarare group, and an upper postglacial sequence, the Guat^ group (table 1),
In the State of Sao Paulo the stratigraphic nomenclature of the Tubarao series has been completely revised from that used in Parana, Santa Catarina and Rio Grande do Sul. The Itarare group, which is very thick in Sao Paulo, is no longer described as such by some geologists in that state, but rather is divided into four units -which, from base to top, are the Itu, Gapivan, Gramadinho and Tiete* formations (see table 1 ). These geologists also have eliminated the term Guata group and substituted therefore the Itapetininga formation, which is divided into three members, from base to tops Tupjf, Tatu^ and Taquaral 0 The lower two members probably correlate with the Rio Bonito formation and the upper member with the Palermo formation or n:beds" (see below).
In the States of Parana and Santa Catarina the Itarare group (Maack, 191*7) is divided into the Palmira' formation of continental-glacial origin and the Taicf formation of glacial-marine origin. Even though the existence of these two formations has been well established in Santa Catarina, their names have not yet been used in published geologic reports, The Guata group (Gordon, 19U?) in Parana and Santa Catarina has been divided into the Rio Bonito formation of coal-bearing sedimentary rocks and the Palermo formation of sedimentaiy rocks without coal seams.
In Rio Grande do Sul it is impossible to differentiate the units of the Tubarao series except locallyi ^therefore,, in that state it is mapped and described only as undivided Tubarao series"
The Itarare group thickens from the south to the north. In Rio Grande do Sul it can be recognized only locally,, and may be as much as 100 meters thick. The thickness of the group in Santa Catarina ranges from 50^jbo 300 meters, and in Parana' from 380 to U70 meters. Its equivalents in Sab Paulothe Itifj CapivariT, Gramadinho and Tiete* formations -may be as much as 1000 meters thick.
Itarare group
Palmira formation,, This formation consists of alternating glacio-lacustrine sediments 9 tillites^ drifts s varvites and fluvio-glacial sediments and eolian deposits 0
The Palmira formation is as much as 370 meters thick in Parana, the only state in niiich it can be easily differentiated from the overlying Taio' formation.
Taio formation. This formation is comprised of fossiliferous sandstone s^~sHtstones~and conglomerates interbedded with clay and shale beds* In Parana the Taio" formation ranges in thickness from 65 to about 100 meters.
Guata group
The type section of the Guata group is in Santa Catarina where it is divided into the Rio Bonito and Palermo formations. The term tt formation11 is applied to the Palermo only in Santa Catarina$ in Parana and Rio Grande do Sul it is known as the Palermo "beds/1 denoting that the presence of the Palermo is recognized,, but that it is not possible to differentiate it sufficiently from the underlying Rio Bonito formation to give it formational rank 0 In the State of Sao Paulo the Taquaral member of the Itapetininga formation probably is the equivalent of the Palermo formation or beds. In Parana'the coal is extracted from a single coal zone that is usually divided into two coal seams 9 -which are separated by a thin bed or split of sandstone or carbonaceous shale averaging about 60 centimeters in thickness e Above and below the sandstone or shale split the coal seams have a combined thickness ranging from 30 to 130 centimeters and averaging 7S> centimeters,, The coal in Parana is mostly bituminous but ranges from subbituminous to send, anthracite,.
In Santa Catarina there are five coal zones or beds 5 starting with the lowest? Bonito 5 Ponte Alta, Irapua^ Barro Branco and Treviso 0 The Bonito bed was one of the first to be discovered in the state and is the bed in which the initial mining was undertaken in the southern part of Santa CataT±na 0 This bed contains poor-quality coal which can no longer be mined economically o The Ponte Alta bed is of no economic importance 0 The Irapua bed is second in economic importance after the Barro Branco bed| the former is widespread throughout the coal-bearing region of the state but is mined only Iocally0 The Barro Branco bed is the most economically important one in the coal region,, and is divided into two seams by a light-gray clay bed or splito It ranges in thickness from 120 to 200 centimeters and extends over a large area e The Treviso bed is very local in occurrence and is of no economic importance"
The coal mined in Santa Catarina is mostly of bituminous rankc The thickness of the coal mined from the Barro Branco bed averages only about 70 meters 0 In some places the coal zones are cut by diabase dikes and sillso A few faults cut the coal zones, but the displacements usually are no greater than one or two meters 0 Three coal zones in Rio Grande do Sul largely contain subbiturainous, nonce-king coal* Tlifhere the coal zones are cut by diabase dikes and sills, the coal near the contact zone has been altered to serai anthracite. The thickness of the coal that is being mined at present is about 15>0 centimeters. A few faults, with displacements usually of less than three meters, cut the coal zones in some areas.
RADIOACTIVITY INSTIGATIONS
Field investigations^for uraniferous coal and carbonaceous shale deposits in the States of Sao Paulo, Santa Catarina, and Rio Grande do Sul were conducted on a reconnaissance scale. The field checking for radioactivity was done with carborne scintillation equipment and hand scintillation or Geiger-Mueller counters. The results of coal investigations in the State of Parana' have been discussed by Haynes and Pierson (195>7) * Only raw data on the radioactivity and uranium content of the coal samples are given in this report because the generally low radioactivity of the coal in Rio Grande do Sul and Santa Catarina did not justify detailed study. Although some of the coal and carbonaceous shale in Sab Paulo is moderately radioactive, the occurrences have not yet been studied in detail due to their inaccessibility and ttie fact that the more extensive and more radioactive deposits in Parana" offered a greater opportunity to study geologic distribution, mode of occurrence, and radioactive equilibrium conditions of uranium in coal* r*> Sao Paulo During August 195>6 the main coal localities of the State of Sao Paulo were checked for radioactivity,. These included a coal occurrence near the town of Buraf and four coal occurrences in the Rio Tiete basin (Barbosa and Almeida, 19U9) . Anomalous radioactivity was noted only at two localities near the town of Cerquilho in the Tiete basin) however, coal samples were collected from ail localities visited (pi. I). The results of radiometric and chemical determinations on the samples are as follows (etl^Og is radioactivity reported as equivalent uranium oxide): Group Ds Samples collected from locality near former, bridge crossing Rio Capivazi^ on abandoned Tiete-Piracicaba road (Barbosa-Aliaeida map, 19149 
Santa Catarina
Radioactivity reconnaissance of coal in the State of Santa Catarina was done mainly in the vicinity of the town of Criciuma, but some mines near the towns of Lauro Mueller, Rio Acima and Sideropolis (pi. I) were also checked. The following mines in the Criciuma area were examined for radioactivity: Mina Onze of the Companhia Carbonlfera Prcfspera, Boa Vista, Sao Marcos, Rio Bonito, Metropolitana, Colombo, Galo and Brasil. At Lauro Mueller the Guata and Rio Bonito mines were checked; near SiderSpolis the Montenegro, Malha Dois and Treviso mines were examined; and near Rio Acima the Cecilia mine was checked. In addition, we checked the radioactivity of cores representing about 3500 meters of drilling in the Linha Batista area near Criciuma and of cores representing about iiOOO meters of drilling near the towis of Sangab, Pio Correa and Rio Acima. No radioactivity greater than three times background was noted in any of the mineso Only three samples 9 all from Butia, were taken,, None of the drill cores^ -which represent most of the exploratory drilling in the Ssto Jeronimo basin (Leao to Cachoeira do Sul), has radioactivity of more than twice backgroundo At Leao the Boa Vista and Recreio mines^ as well as cinders from the coal-burning power plant, were checked with negative results a In Butiax only the Poco 1* mine was examined^ and three samples from this mine gave the following results % Group Ar 
